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months from the earliest claimed priority date (37 CFR 1.492(e)). 



20 □ 30 



130.00 



Claims 



Number Filed 



Number Extra 



Rate 



Total Claims 



-20 = 
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Patent 

Attorney's Docket No. 003300-807 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of ) 

GUNTER BELLMANN ) BOX PCT 

Application No.: (unassigned) ) Attention: DO/EO/US 

Filed: August 16, 2001 ) Examiner: (unassigned) 

For: A PROCESS FOR THE ) Group Art Unit: (unassigned) 

MANUFACTURE OF SOFT TIPPED ) 
BLADES ) 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This is a national phase filing of International Application No. PCT/EP00/00977, 
filed 8 February 2000. 

It is contemplated that this Application be prosecuted while using new Specification 
Page Nos. 2, 2a, and 7, and new Claims 1 to 10 (as further amended herein) that were 
submitted on November 28, 2000 during the international phase of the prosecution. 

IN THE ABSTRACT: 

Please add the Abstract of the Disclosure that is provided on a separate sheet. 



IN THE CLAIMS: 

Kindly replace Claims 3 to 6, 9 and 10 as follows: 



4 
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3. (Amended) A process according to claim 1, characterized by roughening 
said edge (5) or central section (13) before application step b) to improve adhesion of the 
coating. 

4. (Amended) A process according to claim 1, characterized by the application 
of a primer before application step b) to further improve adhesion of the coating. 

5. (Amended) A process according to claim 1, wherein said fast-curing 
polymer composition has a pot-life of about 5 to 30 seconds. 

6. (Amended) A process according to claim 1, wherein said polymer 
composition is based on a polymer selected from polyurethanes, styrene-butadien polymers, 
polyolefins, nitrile rubbers, natural rubbers, poly aery lates, polychloroprene, thermoplastic 
elastomers, and poly siloxanes. 

9. (Amended) A process according to claim 1, wherein said polymer is applied 
with a width of about 5 to 40 mm and a thickness of about 1 to 3 mm. 

10. (Amended) A process according to claim 1, wherein said polymeric coating 
after curing is subjected to a grinding operation to obtain a desired profile. 
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Page 3 

Please add the following new Claims 11 to 20 as follows: 

11. (New) A process according to claim 2, characterized by roughening said 
edge (5) or central section (13) before application step b) to improve adhesion of the 
coating. 

12. (New) A process according to claim 2, characterized by the application of a 
primer before application step b) to further improve adhesion of the coating. 

13. (New) A process according to claim 3, characterized by the application of a 
primer before application step b) to further improve adhesion of the coating. 

14. (New) A process according to claim 11, characterized by the application of 
a primer before application step b) to further improve adhesion of the coating. 

15. (New) A process according to claim 2, wherein said fast-curing polymer 
composition has a pot-life of about 5 to 30 seconds. 

16. (New) A process according to claim 3, wherein said fast-curing polymer 
composition has a pot-life of about 5 to 30 seconds. 
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17. (New) A process according to claim 2, wherein said polymer composition is 
based on a polymer selected from polyurethanes, styrene-butadien polymers, poly olefins, 
nitrile rubbers, natural rubbers, poly aery lates, polychloroprene, thermoplastic elastomers, 
and polysiloxanes. 

18. (New) A process according to claim 3, wherein said polymer composition is 
based on a polymer selected from polyurethanes, styrene-butadien polymers, poly olefins, 
nitrile rubbers, natural rubbers, poly aery lates, polychloroprene, thermoplastic elastomers, 
and polysiloxanes. 

19. (New) A process according to claim 2, wherein said polymer is applied with 
a width of about 5 to 40 mm and a thickness of about 1 to 3 mm. 

20. (New) A process according to claim 2, wherein said polymeric coating after 
curing is subjected to a grinding operation to obtain a desired profile. 
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REMARKS 

The present amendment adds an Abstract of the Disclosure on a separate sheet and 
modifies the claim form only so as to eliminate the use of multiple dependency. 

The examination and allowance of the Application are respectfully requested. 

Respectfully submitted, 

Burns, Doane, Swecker & Mathis, l.l.p. 

Benton S. Duffett, Jr. 
Registration No. 22,030 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: August 16, 2001 
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Attachment to Preliminary Amendment dated August 16, 2001 

Marked-up Copy 

A bstract of the Disclosure 
A process for the manufacture of a coating or doctoring blade comprising a band of 
steel or other form-stable material and a wear-resistant polymer coating applied on said 
band along a longitudinal edge section thereof subjected to wear, said process comprising 
the following steps: (a) providing continuous relative movement between said band and an 
application and treatment station; (b) continuously applying at said station a fast-curing 
polymer composition along said edge section; (c) allowing the applied composition to 
spread out so as to reach the very extreme of said edge section and then to cure to form an 
elastic and tacky-free coating; and, optionally (d) post-curing the coating at an increased 
temperature; as an alternative to such process there can be used a blade of double width 
compared to said first band and continuously supplying a fast-curing composition along a 
longitudinal central section of double width compared to said edge section and 
longitudinally cutting said second band along the middle of the coated central section 
thereof to form two tip-coated blades; and a coating or doctoring blade prepared by such 
process. 
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Attachment to P reliminary Amendment dated August 16, 2001 

Marked-up Claims 3 to 6, 9 and 10 

3 . (Amended) A process according to claim 1 [or 2] , characterized by 

roughening said edge (5) or central section (13) before application step b) to improve 
adhesion of the coating. 

4. (Amended) A process according to claim 1, [2 or 3,] characterized by the 
application of a primer before application step b) to further improve adhesion of the 
coating. 

5. (Amended) A process according to [any preceding] claim 1, wherein said 
fast-curing polymer composition has a pot-life of about 5 to 30 seconds. 

6. (Amended) A process according to [any preceding] claim 1, wherein said 
polymer composition is based on a polymer selected from polyurethanes, styrene-butadien 
polymers, poly olefins, nitrile rubbers, natural rubbers, poly aery lates, polychloroprene, 
thermoplastic elastomers, and polysiloxanes. 

9. (Amended) A process according to [any preceding] claim 1, wherein said 
polymer is applied with a width of about 5 to 40 mm and a thickness of about 1 to 3 mm. 
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Attachment to Preliminary Amendment dated August 16, 2001 

Marked-up Claims 3 to 6, 9 and 10 

10. (Amended) A process according to [any preceding] claim 1, wherein said 

polymeric coating after curing is subjected to a grinding operation to obtain a desired 
profile. 
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A PROCESS FOR THE MANUFACTURE OF SOFT TIPPED BLADES. 

Technical field 

The present invention relates to processes for the 
manufacture of coating or doctoring blades comprising a 
band of steel or other form-stable material and a wear- 
5 resistant coating applied onto said band along a longitu- 
dinal edge section thereof subject to wear. 

•Background of the invention 

Coating or doctoring blades tipped with rubbery or 

10 soft material are presently prepared only by moulding in 
a closed mould in which a band of steel or other form- 
stable material is placed and constitutes substrate for 
the coating. A liquid mix of components is injected at 
the lower end of a preheated mould until it appears at 

15 the opposite upper end. Care has to be taken to prevent 

introduction of air bubbles in the liquid material and no 
leakage from the mould must occur. A demoulding agent, 
generally based on silicones, is applied on the mould 
surfaces to prevent sticking of the cured material. Once 

2 0 filled, the mould is introduced into a circulated air 

oven at 80-ilO°C until curing has taken place so that the 
blades can be demoulded. This takes generally 45 to ISO 
minutes* After demoulding the blades are post-cured at 
80-110°C for 12-24 hours. 

25 This batch process is associated with several disad- 

vantages, among which the main drawbacks are: 

• the process encounters low productivity; 

• each new blade geometry and blade length requires a 
new mould; 

30 • the mould manufacturing costs are high, especially for 
large moulds with complex profiles; 

• the larger the mould, the larger the oven necessary to 
preheat the mould and to cure the rubbery or soft ma- 
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terial, and the higher the pressure necessary to fill 
the mould; 

• there are limitations in blade length because of dif- 
ficulties in filling the mould without defects occur- 
ring, the need for longer pot-lives and lower viscosi- 
ties, increasing mould weight, time to open, close and 
clean the mould etc. 

For these and other reasons it is desirable to de- 
velop a simple and economic continuous process to produce 
such blades without limitations to length and geometry. 



Brief summary of the inv ention 

One object of the invention is to provide a continu- 
15 ous process for the manufacture of coating or doctoring 
blades provided with a wear-resistant soft or rubbery 
coating . 

Another object of the invention is to provide such a 
process which will impart no limitations to blade length 
20 and geometry of the coated blade. 

Still another object of the invention is to provide 
a continuous process which is commercially competitive 
and flexible to meet consumers" specifications. 

For these and other objects which will be clear from 
25 the following disclosure the invention provides a con- 
tinuous process for the manufacture of coating or doctor- 
ing blades comprising a band of steel or other form- 
stable material and a wear-resistant polymer coating app- 
lied on said band along a longitudinal edge section 
3 0 thereof subjected to wear, The process involves the fol- 
lowing steps : 

a) providing continuous relative movement between 
said band and an application and treatment sta- 
tion; 

35 b) continuously applying at said station a fast- 

curing polymer composition along said edge sec- 
tion; 
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c) allowing the applied composition to spread out so 
as to reach the very extreme of said edge section 
and then to cure to form an elastic and tacky-free 
coating; and, optionally 

5 d) post-curing the coating at an increased tempera- 

ture . 

According to an alternative embodiment of such con- 
tinuous process the following steps are involved: 

a) providing continuous relative movement between a 
10 second band of double width compared to said first band 

and an application and treatment station; 

b) continuously supplying at said station a fast- 
curing composition along a longitudinal central section 
of double width compared to said edge section; 

15 c) allowing the applied composition to spread out to 

the desired width and then to cure to form an elastic and 
tacky-free coating and, optionally, post-curing the coat- 
ing at an increased temperature; and 

d) longitudinally cutting said second band along the 
20 middle of the coated central section thereof to form two 

tip-coated blades. 

In the process according to the invention it is pre- 
ferred to introduce before application step b) above a 
25 roughening step for said edge or central section to im- 
prove the adhesion of the coating. 

It is also preferred for further improving the adhe- 
sion of the coating to apply a primer before application 
step b) above. 

3 0 According to a preferred embodiment of the invention 

the fast-curing polymer composition has a pot-life of 
about 5 to about 3 0 sec. 

Among preferred fast -curing polymers there may be 
mentioned those selected from polyur ethanes, styrene- 

3 5 butadien polymers, polyolefins, nitrile rubbers, natural 
rubbers , polyacrylates , polychloroprene , thermoplastic 
elstomers, and polys i loxanes . It is particularly pre- 
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f erred to use as a polymer a polyurethane . 

A suitable fast-curing polymer composition is a 3- 
component liquid polyurethane composition containing a 
prepolymer, a polyol and a chain extender. Such composi- 
5 tion is continuously mixed with a catalyst solution, 
whereafter the mixture is applied onto the band to be 
coated. 

The coating width is preferably from about 5 to 
about 40 mm and a preferred thickness is from about 1 to 
10 about 3 mm. 

After curing of the coating it is preferred to sub- 
ject the coating to a grinding operation to obtain the 
desired profile or geometry. 



15 Brief summary of the drawing 

The present invention will in the following be de- 
scribed with reference to the appended drawing, wherein: 

Figure 1 is a diagrammatic view of a continuously 
moving band also illustrating the coating to be applied; 

2 0 Figure 2 is a corresponding view of the alternative 

procedure of simultaneous manufacture of two soft-tipped 
blades ; and 

Figure 3 is a diagrammatic side view of an assembly 
for performing the continuous process according to the 
25 invention. 

Detailed description of the invention 

A preferred sequence of process steps is described 
in the following in general terms, but it should be ob- 

3 0 served that the present invention is not restricted to 

such steps other than as defined in the accompanying 
claims . 

Step 1 . This step involves surface preparation of a 
cold rolled metallic substrate having a thickness of 0.1 
3 5 to 1 . 5 mm, a width of 5 0 to 2 00 mm and a length of up to 
100 m. The surface area of the blade intended to receive 
the soft material deposit (edge or centre) is roughened 
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by sand or grit-blasting and optionally thereafter de- 
greased and cleaned. The width of the roughened surface 
area is between 5 and 40 mm (double these figures for 
centre deposit) . 
5 step 2 . This step is concerned with the deposition 

of adherend or primer. In order to achieve a good adhe- 
sion between the soft material composition and the base 
substrate application of an intermediate bonding layer is 
preferred- The solvent or water-borne adherend or primer 

10 solution is applied on top of the sand or grit-blasted 
surface area by anyone of the following methods : spray- 
ing, brushing, roller coating, doctor blade application, 
flow coating, etc in such a way as to produce an even and 
smooth coating of a dry thickness of 5 to 3 0 jam. In order 

15 to assist and accelerate solvent or water evaporation the 
blade can be passed through a hot air drying tunnel after 
which the coating becomes tack- free enabling winding up 
of the coated blade. 

Step 3 . The soft material composition is applied on 

2 0 top of the primer intermediate layer, using a low (or 

high) pressure mixing and dosing machine capable of han- 
dling ultra- fast curing multi component resin systems with 
pot -lives as short as 5-3 0 seconds. The mixed resin com- 
ponents are poured directly from the mixing chamber onto 
25 the moving metallic substrate through a suitable nozzle. 
During the 5-3 0 seconds of pot -life, the resin 
spreads out until it reaches the edge of the substrate or 
remains in the centre of the blade of double width de- 
pending on the positioning of the nozzle. After this very 

3 0 short time, viscosity increases due to the reaction of 

the components and prevents further spreading out or 
dripping off the substrate edge in the alternative of 
edge coating of a single width blade. By the time the ap- 
plied resin reaches the winding up site it has hardened 
3 5 or cured to the extent of becoming elastic and tacky- free 
and the blade can be wound up using a spacer to avoid 
surface damage. The width and thickness of the applied 
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ribbon is controlled by the flow rate and the linear ve- 
locity of the substrate, but depends also on the initial 
rheology and pot -life corresponding to the rate of vis- 
cosity increase of the formulation. The pot-life is con- 
5 trolled by the type and concentration of the curing cata- 
lyst . 

Typically a width of 5-4 0 mm is achieved and a 
thickness of 1-3 mm, when using a flow rate of 0.25 to 
1.5 kg/min and a linear speed of 1.5 to 10 m/min of the 

10 travelling band. 

Step 4 . In order to obtain optimal mechanical prop- 
erties of the rubber-like composition thermal treatment 
is performed to * further post-cure the material. This can 
be directly performed on the wound up blade of Step 3 by 

15 introducing same into a circulated air oven for 16-24 h 
at 80-85°C. 

Step 5 . Finally, the post -cured rubber- like deposit 
is ground to the desired shape and geometry, and the 
blades are cut to the desired dimensions. In the alterna- 

2 0 tive case of a deposit on the substrate centre the blade 

is first longitudinally cut in two halves by means of a 
laser beam or any other cutting device. 

The drawing illustrates diagrammatically the two al- 
ternatives of blade manufacture in Figures 1 and 2 and 
25 also a suitable machine set up for the continuous process 
in accordance with Figure 3 . 

In Figure 1 there is shown a travelling steel band 1 
moving in the direction of arrow a) . The resin nozzle 3 
applies the resin composition which widens to the desired 

3 0 ribbon 5 reaching up to one edge of blade 1. 

Figure 2 shows the alternative of a simultaneous 
manufacture of two blades by using a blade 9 of double 
width and the application of a coating 13 of double width 
from an application nozzle 11. After curing of coating 13 
3 5 the blade is longitudinally cut into two halves along 

line 15 by means of laser or any suitable cutting device. 

Figure 3 shows diagrammatically a side view of a ma- 
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chine assembly for performing the continuous process in 
accordance with the invention. A steel band 1 is supplied 
from a storage reel 19 and travels through a hot air tun- 
nel for pre-heating and drying purposes. A mixing chamber 
5 23 provided with an application nozzle 25 is placed above 
the travelling band 1 and applies a coating composition 
along the edge of band 1 as illustrated in Figure 1. The 
coated band 1 further travels through a hot air tunnel 
for curing purposes and band 1 with the applied elastic 

10 and tacky-free coating is then wound up on a take-up reel 
29 using a spacer to avoid surface damage and also to 
compensate for the coating thickness. The coated blade is 
then ground to the desired shape and geometry and the 
band is cut in desired lengths to meet the consumers" 

15 need. 

Description of specific embodiments 

The following examples further illustrate the inven- 
tion by specific embodiments thereof. It should be noted, 

2 0 however, that the invention is not restricted to these 

examples. 

Example I 

a) Bonding agent 
25 A reel of cold rolled steel having a thickness of 

0.63 5 mm, a width of 100 mm and a length of 3 0 m, is sand 
blasted on one side in an area forming a 3 cm wide longi- 
tudinal strip from one edge, using Edelkorund weiss (WSK) 
F 180 (Treibacher) . The roughened surface area is coated 

3 0 in a continuous way with a bonding agent such as Chemosil 

597 E (Henkel) used to promote adhesion of cast polyure- 
thanes to steel. The bonding agent solution is applied 
without dilution by means of a 0.15 mm thick and 4 cm 
wide bent steel blade so as to cover the entire sand 
35 blasted area with a regular and smooth film of approxi- 
mately 15 jam dry thickness. After evaporation of the sol- 
vent, the reel of coated steel is optionally cured in a 
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circulated air oven at 85°C for 2 hours, 
b) PUR top coat 

The liquid cast polyurethane composition used to 
coat the blade is applied on top of the bonding agent 
5 coated strip by means of a low pressure mixing and dosing 
machine equipped with a device allowing to inject a cata- 
lyst directly into the mixing chamber. The 3 component 
PUR is formulated to an ultra fast-curing composition by 
injecting a highly efficient catalyst solution directly 

10 into the mixing chamber. The composition is made up of an 
MDI (Polyester "quasi" prepolymer having an isocyanate 
content of 16.4% such as Ureflex* MDQ 23165 (Baule) , a 
Polyester Polyol Ureflex® D2 0 (Baule) and a chain ex- 
tender 1, 4-Butanediol (Baule), mixed in a ratio of 

15 100:140:10.4 respectively. The catalyst solution Ureflex 
SD6 (Baule) is introduced directly into the mixing cham- 
ber at a rate of 2% of the total output of 0.25 kg/min, 
providing a pot-life of approximately 15 sec and a gel 
time of approximately 30 sec. The liquid mix is applied 

2 0 at 1 cm of the edge within the 3 cm wide bonding agent 

strip on the substrate moving at a linear speed of 3.3 
m/min. The moving substrate is wound up 4 m away from the 
pouring point, leaving enough time for the polyurethane 
to gelify and become tack- free, while using a spacer so 
25 as to prevent any surface damage of the applied Polyure- 
thane elastomer during the winding up operation. The reel 
of wound up substrate and spacer is then submitted to a 
heat treatment in a circulated air oven at 85 °C for 24 h. 
After cooling down, the reel is unwound and shows no de- 

3 0 formation of the metal substrate. The fully cured poly- 

urethane elastomer strip has a shore A hardness of 70-73 
(measured on the blade) , a width of 3 cm and a thickness 
of 2.5 mm, obtained in one pass. Finally, the blades are 
ground in a continuous way to the final blade geometry 
35 and cut to the desired length. 
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Example II 

Example I is repeated using a steel band with a 
width of 2 00 mm, the area to be coated being centrally 
positioned and having a width of 6 cm. This area is 
5 treated and coated as described in Example I and the band 
is then laser cut along the middle of the coated area, 
and tip grinding is performed to the desired blade geome- 
try. 

The invention has been described above by specific 
0 examples and sequence of steps involved in the continuous 
process according to the invention. However, it is clear 
to the skilled artisan that the process can be modified 
in different ways without departing from the inventive 
concept according to the appended claims. All such modi- 
5 fications are intended to be covered by said claims. 
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CLAIMS 

1. A process for the manufacture of a coating or 
doctoring blade comprising a band of steel or other form- 

stable material and a wear-resistant polymer coating ap- 
5 plied on said band along a longitudinal edge section 

thereof subjected to wear, characterized by the following 
steps : 

a) providing continuous relative movement between 
said band and an application and treatment station; 
0 b) continuously applying at said station a fast- 

curing polymer composition along said edge section; 

c) allowing the applied composition to spread out so 
as to reach the very extreme of said edge section and 
then to cure to form an elastic and tacky- free coating; 

5 and, optionally 

d) post-curing the coating at an increased tempera- 
ture . 

2 . A process for the manufacture of a coating or 
doctoring blade comprising a first band of steel or other 
0 form-stable material and a wear-resistant polymer coating 
applied on said band along a longitudinal edge section 
thereof subjected to wear, characterized by the following 
steps : 

a) providing continuous relative movement between a sec- 
5 ond band of double width compared to said first band 

and an application and treatment station; 

b) continuously supplying at said station a fast-curing 
composition along a longitudinal central section of 
double width compared to said edge section; 

0 c) allowing the applied composition to spread out to the 
desired width and then to cure to form an elastic and 
tacky-free coating and, optionally, post-curing the 
coating at an increased temperature; and 
d) longitudinally cutting said second band along the mid- 

5 die of the coated central section thereof to form two 

tip-coated blades. 
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3. A process according to claim 1 or 2, character- 
ized by roughening said edge or central section before 
application step b) to improve adhesion of the coating. 

4. A process according to claim 1, 2 or 3 , charac- 

5 terized by the application of a primer before application 
step b) to further improve adhesion of the coating. 

5. A process according to any preceding claim, 
wherein said fast -curing polymer composition has a pot- 
life of about 5 to 3 0 seconds. 

-0 6. A process according to any preceding claim, 

wherein said polymer composition is based on a polymer 
selected from polyurethanes , styrene-butadien polymers, 
polyolefins, nit rile rubbers, natural rubbers, polyac- 
rylates, polychloroprene , thermoplastic elastomers, and 

.5 polysiloxanes . 

7. A process according to claim 6, wherein said 
polymer is a polyurethane. 

8. A process according to claim 7, wherein a 3- 
component liquid polyurethane composition containing a 

0 prepolymer, a polyol and a chain extender is continuously 
mixed with a catalyst solution and the mixture is then 
applied onto said band. 

9. A process according to any preceding claim, 
wherein said polymer is applied with a width of about 5 

5 to 4 0 mms and a thickness of about 1 to 3 mms . 

10. A process according to any preceding claim, 
wherein said polymeric coating after curing is subjected 
to a grinding operation to obtain a desired profile. 

11. A coating or doctoring blade prepared by the 
0 process according to any one of the preceding claims. 
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